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(54) YCTPOfiCTBO fl/lB BbinPAB/IEHUH 
OBCAflHOtf KO/lOHHbl 
(57) H3o6peTeHne othocwtch k hc^tahom m 
ra30B0Pi npoM-CTM w npe A H33HaMeHO a/ih bw- 
npaBneHHQ o6caAMOw ko/iohhw (OK). Ue/ib - 
noBbttueHne. HaAexnocTM pa6oTbt ycTp-aa 3a 
CMeT npeAOTBpaiueHun ero 3aKnnHUBaHHR a 
CKsaxMHe npn OAHoapeMeMHOM 3kohommm 
3HepropecypcoB 33 CMeT o6ecneMeHM« B03- 
moxhoctm yMeHbiueHMn KpyT»mero MOMema. 
£nn 3Toro Kopnyc (K) 1 ycip-ea MMeeT kohmmc- 
CKne np»Myio u o6paTHbie HanpaB/iaiomMe, a 
Ha ero HapyxHOti noBepxHoc™ Bwno/iHeHu 
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KonbueBOfl na3 2 m paA^anbHwe naaw 10. flo- 
c/ieAHne MMeiOT b nonepeMHOM ceMeHww K 1 
paBHOMepHOM3MeHAK)iuyiocfl rny6nHyA^« pa- 
AvianbHoro nepeMemeHMH po/imkob (P) 5 m 6. 
Koropwe p33MeiMenw e na3ax 10 c bo3mo>kho- 
CTbio paAwa/ibHoro nepeMetnenMA. B KO/ibue- 
bom naay 2 noc/ieAooaTenbHo c 

B03MO>KHOCTblO BpaiUeHMfl OTHOCHTe/lbHO npO~ 

AonbHovi ocm K 1 ycT3HOB/i8Hbi xo/ibqs 3, 4 m 8 
c nasaMM 9 Ha o6pameHHbix APyr k APyry no- 



BepxHOCTflx. rAe pacnonotteHw BwcTynw. fl/iw- 
na na30B Ko/ieq 3.4m8b nonepeMHOM n/iocxo- 
ctm K 1 paBHa Be/i mmmh e paAna/ibHoro 
nepeMeiueHMA P 5 m 6. Meacay xo/ibqaMM 3, 4 
W 8 C B03MO)KHOCTbK) BpaujeHiiH soxpyr cBoeA 
ocm pa3MemeH btopom p«a P 5 m 6. B cnynae 
CMATMfl OK Ha KaKOM-To ee yMacTKe no BceMy 
nepuMeTpy Bwnpas/ieHMe OK 6yAeT ocymecT- 
B/WTbCfl HenocpeACToeHHo bccmm neTwpbMw P 
5 m 6. 4 m/k 



l43o6peTeHwe othocmtca k He^mHOM m 
ra30BOM npoMbiui/ieHHocTw. a mmchho k ycT- 
ponCToaM A/in Bwnpao/ieHM» o6csahom ko/ioh- 

H bl. 

Ue/ibK) M3o6peTeHUJi nanaeTCfl noBbiiue- 5 
hug h3aokhocth pa6oTbi ycTportCTBa 3a CMeT 
npeAOTapameHVi« ero 3aKnwHUBaHua o ckb3- 
>KMHe npu OAHODpeMennoM 3KOHOMMH anepro- 
pecypcoa aa CMeT o6ecneMeHun yMeHbiueHMH 
Kpyramero MOMeHTa. 10 

Ha <t>wr. 1 cxeMaTHMHO M3o6pa>«eHO npeA- 
naraeMoe ycTpoviCTBo; na 4>w\ 2 - pa3pe3 A-A 
Ha <J>wr. 1; Ha 4>nr. 3 - pa3pe3 B-6 Ha <J>nr. 1: 
Ha 4>mi\ 4 - TpaeKTopuii nepeMemenuM oce* 15 
Bpaiuenuq po/imkob, ncpeKaTbiBaiomMxca no 
.cmhtom m hccmhtom CTeHKaM o6c3ahom ko/ioh- 

Hbl. 

YCTpOMCTBOCOCTOMTM3 UMrtMHAPMMeCKOrO 

WMeK)U4ero KOHMMecKyw npnMyio m o6paTHyio 20 
nanpaBHRioiAyK) Kopnyca 1. Ha Hapy^Hovt no- 
cepxHocTM KOToporo Bbino/iHeH Ko/ibuesoM 
na3 2. rAe nocneAOBare/ibHO pa3MeiueHbi uu- 
nuHApuMecKne Ko/ibua. Bepxnee 3 m hmjkhgg 

4. MG)KAy KOTOpbIMM yCTSHOBHCHW C B03MOW- 25 

HOCTbK> BpaiAeHnq BOKpyr CBoeM ocm BepxHMM 

P«A PO/IMKOO 5 M HMHCHMM p«A PO/MKOO 6> CH36- 
>K6HHblX pd3MGU(6HHblMM B BepXHeM M HMXOieA 
M3CTAX H3 MX TOpUOBblX nOBepXHOCTflX BblCTy- 

naMM 7. Me>KAy BepxHMM m hmxhmm p«AaMM 30 
pomiKOQ yciaHOB/ieHo cpeAHee unnuHApuMe- 
CKoe Konbuo 8. BepxHee 3. cpeAnoe 8 m hmjk- 

Hee 4 UM/lMHAPMMeCKMC KO/lbUa BbinonHenbi c 
na3aMM 9 Ha o6pameHHbix APyr k APyry noaep- 
xmoctbx, rAe pacnonoxeHw BbicTynu 7 po/m- 35 
kob. Po/imkm 5 m 6 ycTanoBneHbi b naay 2 n 
paAMa/ibHbix na33x 10 Kopnyca. riaaw 10 xop- 
nyca \amq\qt b nonepeMHOM ceneHuu Kopnyca 
paBHOMepHo M3MeH«K)iuyK)cn r/iy6nHy ot bw- 
CTynoB 11 k BnaAMHaM 12 ah» paAwa/ibnoro 40 
nepewetaeHMP po/iukob. Konbua 3. 4 w 8 ycia- 
Hoanenw c B03Mox<HocTbK) BpameHMA othocm- 
TenbHO npoAO/ibHovi ocm Kopnyca. a jxnuna 
na30B 9 Koneu b nonepeMHOM n/iocxocTii Kop- 
nyca paBHa paAMa/ibHOMy nepeMetueHMK) po- 45 
/imkob. B xopnyce BbinonHen oceaoii Kanan 13. 



Yctpomctbo pa6oTaeT c/ieAyK)iUMM o6pa- 

30M. 

YCTPOMCTBO H3 KO/lOHHe 6ypM/lbHblX Tpy6 
CnyCK3K)T B CKB3)KMHy M npM AOCTMJKeHMM MM 
BepXHeM rpaHMUW CMJITOrO yM3CTK3 06C3AHOM 

ko/iohhw cnycx npeKpama»OT. 3aTeM OMeHb 
MeAieHHo BpaiusiOT xonoHHy 6ypM/ibHb/x 
Tpy6. Ec/iu KonoHHa Tpy6 cbo6oaho spatqaeT- 
cn 3to yKa3waaeT hs to. mto psau po/imkob 
sepxHMti 5 m MiiM< hum 6 (<J>Mr. 1 -4) eiue He 

B33MMOAeMCTByK)T CO CMflTWM yM3CTK0M o6* 
C3AHOM KO/IOHHU. He3H3MMTe/1bH0 yBe/lMMMB 

rny6MHy cnycxa ycTpoMCTBS. BHOBb spaiqaiOT 
Ko/iOHHy 6yp.MAbHwx Tpy6. JP,anbHeMUJMM cnycK 
ycTpoMCTaa npeKpsiqatOT b tom cnynae. earn 

npM spaiueHMM KO/IOHHW Tpy6 B03HMKaeT co- 

npoTManeHMe ee BpaiqeHMK). mto CBMAeTe/ibCT- 
ByeT 06 ynope po/imkob ycTpoMCTBa b cmwtum 
yMacTOK o6caAHOM Ko/iOHHbi. Iloc/ie 3Toro CO- 

3A3WT UMpKy/lflUMKD npOMblBOMHOM XMAKOCTM 

b CKB3>KMHe, KOTopsn npoxoAMT Mepe3 oceBOM 
xaHa/i 13 Kopnyca 1 m noc/ie bwxoa3 M3 nero 
OMbiBaeT po/iMKM m cnoco6cTByeT mx oxna>KAe- 

HMK). npM Bp3U4eHMW KO/lOHHbl 6ypM/lbHblX 

Tpy6 BpstqaeTCR xopnyc 1 ycTpoMCTB3, npM 

3T0M PO/1MK, H3XOA«mMWCfl BO BnaAMHe 12 pa- 

AManbHoro na3a 10 Kopnyca four. 4), oKaauBa- 

eTCP npM)K3TbiM OAMOBpeMeHHO K CM»TOM 

CTeHKe o6caAHOM KOnoHHbi m Any paAMd/ibHOro 
na3a Kopnyca. B pe3y/ibTaTe Mero npoiicxoAMT 
nepeKaTuaaHMe po/iMKa no ynoM«HyTWM no- 
eepxHOCTWM o6caA«OM ko/iohhw m xopnyca yc- 
TpoiicTBa. B to xe BpeM« po/iwx. 
pacno/io>KeHHbiH c npoTMBonono)KHOM CTopo- 
Hu xopnyca 1. ynMpaeTcw b necMirryio CTenxy 
o6caAHOM KonoHHbi m nepexaTUBaeTcsi oaho- 
apeMeHHo no stom noBepxnocTM m Any paAM* 
snbHoro na3a xopnyca. npu stom 
HanpasneHMe nepeKaTuaaHMn ponvixoa m Bpa- 
meHMe» CBR3anHbix c hmmm aepxHero. cpeAne- 
ro m HM)KHero um/imhapmmcckmx xo/ieu 3. 8 m 4. 
coBri3AaeTC nanpasneHMeM apauienMn Kopny- 
ca 1 ycTpoMCTaa. B npouecce nepexaTbiaaHMw 
ponMKOB no Any paAManbHoro naaa 10 ohm M3 
anaAMHbi 12 nepeMeiuaxorcn na BepiuMHy 11, 
mto conpoBOttAaeTca npviHyAMTenbHbiM aw- 
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,AQnx<eHMeM po/iukob H3 Kopnyca nofl Ae*CT- 
BMeM D03HMK3K)lHerO 6oKOBoro (Bbinpao/iflK>> 

iuero) ycnnn«. ripw bwabmwbhmm po/imkob nx 
BWCTynw 7 nepeMemaiOTca no na3aM 9. koto- 
pwe npeAycMOTpenbi b Ko/ibuax 3, 4 w 8. ripw 5 
3tom Tpae KTopn w nepeMeu4eHM« ocu spauie- 
hm« f)o/inK3, nepeK3TbiBaK)iMeroc« no necMfl- 
tom CTeHKe o6caAHow ko/iohhw, 6yaeT MMeTb 

BMA OKpyXHOCTM, nOKa33HHOM H3 4 

cn/iowHOM nnHnew, uemp kotopom coBna^aeT 10 
c MempoM o0c3ahom ko/iohhw. Ocb >Ke epa- 
meHMfl po/iwKa. nepeK3TbiB3K)aierocfl no cma- 
tom deHKe Ko/iOMMbi n Bwnpaanfljomero ee. 
6yAeT nepeMeLAaTbCff no napa6o/iMHecKOkt 
TpaeKTopwn, KOTopaR noKa33Ha Ha tom we <}>m- 15 
rype nynKTupnoM /imhmcm. 3to npoMexoAMT 
na-33 Toro, mto ycM/iue, neo6xoAHMoe aia bw- 
npaBnenMfl cMHToro ysacTxa o6c3ahowi ko/toh- 
hw acerAa Menbuue ycM/iM«, neo6xoAMMoro 

A/l» nepBMMHOMAe<t)OpMaUMMTOM>Ke ko/iohhw. 20 

Po/imk. nepeK3TWB3K)imiMcn no hccmhtom 
CTenxe o6caAHow ko/iohhw, nepeMemaacb M3 
BnsAMHbi 12 hs aeptuMHy 1 1 ah3 paAna/ibHoro 
na3a. OTOABuraeT Kopnyc 1 ycTpoiicTea ot ne- 

CMflTOM CTeHKM B CTOpOHy CM«TOM. BwABWWe- 25 

Hue po/iMKoa M3 Kopnyca npeKpaiuaeTCfl 
nocne AOCTMxeHMa mmm sepujuH 1 1 Ana paAM- 
a/ibHoro na3a. MaxcuMa/ibnoe paccTonHne. Ha 
KOTopoe nepeMemaeTca po/imk. ownpaB/iAK)- 
lunii CM«Ty»o CTewxy o6caAHOM ko/iohhw, 6y- 30 

AST pdBHO CyMMe P3CCT0AHMM. H3 KOTOpwe 

BWABwratOTCw M3 Kopnycs ynoMSHyTww m npo- 
TMBO/ie>KaiunM eMy po/imkm. B c/iynae cmwtm* 
o6c3ahom ko/iohhw Ha kbkom'TO ee y^acTKe no 
BceMy nepwMeTpy BwnpaoneHMe kohohhu 6y- 35 
act ocyiuecTB/i*Tbc» HenocpeACTaenHO ace- 

MM MeTbipbM» pO/lMKaMM. TdKMM o6pa30M, B 

npouecce OAHoro o6opoTa Kopnyca 1 ycTpoM- 
CTsa BbinpaanneTcn ynacTOK o6c3ahom ko/ioh- 

Hbl» paBHWM no AIMHe CyMMdpHOM BWCOTe 40 

B.epxHero m HMWHero p»aob po/imkob. fl/ia bw- 
npaB/iennji HM*e/ie>KamMx cmhtwx ynacTKoe 
o6c3ahom ko/iohhw ycTpowcTBO AonycxaiOT n 
noBTopsK)T onwcaMHwe onepauwu. 



YCTpoPiCTBO cnycK3CTC» Ha rny6M»iy 3000 

M Ha 6ypM/lbHOM KOHOHHe AMSMeTpOM 140 MM 

(Mapxs cTa/iM K. to/iiahh3 ctchkm 10 mm), ripw- 
BeAeHHWM Bee 1 nor. m t3kom ko/iohhw paeeH 
Pnp = 38.8 kTc/m, npeAen TexyMecTM o 1CK = 
5000 Krc/CM 2 . 

Bee BceM 6ypnnbHow ko/iohhw 6yAeT 

P = 38.8 -3000 = 116400 Krc. 

flpn K03(t)4>nuneHTe 3anaca npoMHoeni 
K = 1.3 

a AO n.=^=^=3846 Kfc/CM 2 

(1) 



K ' 1.3 



^ceMrpyGu 



S C eM.Tpy6hi = 40.7cm 2 : 
a H =li|^ = 2860 Krc/cM 2 . 
MOMeHT COnpOTMB/ieHMW KpyveHMK) 



W 



D~07f4~ a86 



TAe DMd- COOTBeTCTBeHHO HapyXHWM n 

BHyrpeHHMM A^aMeTpw 6ypn/ibHow ko/iohhw. 
m; 



W=^(,-0.86 < ) = 



n p n m e p. flonycTMM.o6caAHa» xo/iOHHa 
AnaMeTpoM 299 mm (MapKa cianw K. ToniunHa 
CTeHKM 12 mm) CMATa Ha rny6MHe 3000 m. 
Tpy6 T3KOM npoHHocTM HapyxHoe AaaneHwe. 
npw kotopom Hanp»>KCHMe b Te/ie Tpy6w aoctm- 
raeT npeAe/ia TeKyvecTM, paBHO 130 kPc/cm 2 . 

3T0 3H3MMT. MTO A^H CMJlTlin 06C3AH WX KO/JOHH 
YKa33HHOM npOHHOCTM A0CT3T0MH0 H3py>KHOe 

AdB/ieHMe nopwAxa 130 kFc/cm 2 . aunpaB- 
/ieHM« Ta kmx ko/iohh Tpe6yeTCfl TaKxe Aaa/ie- 
Hwe (m/im 6oKOsoe Bbinpaa/iq^mee yewnwe) b 
npeAenax 130 xfe na Ka^Aut^ kb3ap3thwm 
caHTMMeTp KOHT3KT3 pa6onero 3/ieMeMTa (o 

A3HHOM C/iyM3e PO/1MKOB yCTpOMCTB3 CO CM«- 
TOM CTeHKOM 06C3AH0V1 KOnOHMbJ. 



45 



50 



16 

= 0.000244 m 3 = 244 cm 3 . 

143(1) 

3 rLc =f/?i P - dl : 
' 3 



OrKyAS AonycTMMWM momcmt, c kotopum 
55 moxho cxpyMMBaTb 6ypM/ibHyK) Kononny aa» 
npwBeAeHMA ee bo Bpamenne. 6yAeT 



M = W 



-36l120xr C M-36n Kf • 
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Tor^a ycM/iue. B03HWKaK)uuee ot aioro mo- 

MeHTa, COCT3BMT 

Q= f = m = 40573 

2 

rAe Di - HapyxHww A^aMeTp xopnyca ycrport- 
CTsa (n3roTaB/iMBaeTcn ua YBT A^aMeTpoM 
178 mm), m. 

flpw BucoTe OAHoro po/mica 100 mm. am3- 
Meipe 40 mm m BbiABMxeHiw xaxAoro po/mxa 
via KopnycayCTportCTBa Ha 5 mm nnomaAb koh- 

T3IC7a Skoh, POAMKOB CO CMflTOM CT6WK0W 06* 

caAHOft KO/iOHHbi 6yAeT M3MeHflTbCH ot 1 ao 
145 cm 2 . 

BoKOBoe Bb4npaB/i»K)iuee yen/we, co3Aa- 
saeMoe ycTpowcTBOM, paBHO 

n - Q 
3to ycM/iwe no Mepe BbiABMweHwa po/w- 

KOB M3 K3H3BKM KOpnyca VCTDOWCTBa 6vneT 
M3MeH«TbCH OT 40573 ao 280 Krc/cM 2 .MTO 

3H3MHTe/ibHo npeBOCxoAHTycM/ine. neo6xoAM- 
Moe j\nn BwnpaeneHUfl pacCMaTpwBaeMofl 

CMflTOM 06caAHOM KO/IOHHbl. 




(pUP-2 



(t> o p m y n a n3o6peTeHM« 
ycTpowcTBo a^» Bbinpaa/ieHMfl o6c3ahom 

KO/IOHHbl, BKHK)HaK)lUee KOpnyC C KOHHMeCKM* 

mm npnMOM m o6paTHOM HanpaannioiUMMH m 
5 Ko/ibqesbiM na30M na HapywHOii noBepxno- 
cth, noc/»eAOBaTe/ibHO ycTanoB/ieHHbie b 
KO/ibuesoM na3y xopnyca xo/ibua c naaaMw Ha 
B33MMHO o6pameHHwx noBepxHOCT«x. yda- 
HOB/ieHHbie na xopnyce MeacAy xonbuaMM c 
10 B03MO>KHOCTbK> BpameHws? ponnKM c Bbiciyna- 
mm b BepxHert m HM)KHeM MacTHx. pacno/ioweH- 
hwmh b na3ax xoneq. OTnwsaiomeecH 

TeM. HTO. C Ue/lbK) nOBbJUieHMfl H3A6)KH0CTt1 

pa6oTw ycTpofcCTBa 33 cneT npeAOTspaaieHun 

15 ero 3dK/lMHMBdHHft B CKB3)KMHe npn OA H OBpfr- 

MeHHoA 3KOHOMMM aHepropecypcoB 33 CMeT 
d6ecneMeHwn yMeHbujeHwa Kpymiuero momch- 
Ta, Ha HapyxHott tiobcpxhoctm Kopnycd bw- 
noiHeHbi paA"3nbHbie na3bi, wMeiomne b 
20 nonepeMHOM ceMennw Kopnyca paaHOMepHo 
M3MeHflK)iuyK)c» r/iy6nHy j\nn paAMa/ibHoro 
nepeMeiueHMJi pomiKOB, npimeM po/inxn pa3- 
MemeHbi b paAwanbHbix na3ax Kopnyca c 
B03MO)KHOCTbK) paAna/ibHoro nepeMeme- 

25 HWfl. KO/lbLia yCTaHOB/ieHW C BO3M0)KHOCTbK) 
BpameHMfl OTHOCMTe/lbHO npOAO/lbHOti OCM 

Kopnyca. a a*hh3 na30B Koneix b nonepeMHOrt 
n/iocKOCTM xopnyca paBHa aennmiHe paAuanb- 
Horo nepeMemeHMA pojiukob. 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 1 0, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000- 116,400 kgf. 

For a safety factor K - 1 .3 

a« = ^-^°=3846kgf/cm 2 

P 

On = 



n ~ 

^pipe cross section 

Spipe cross section = 40.7 cm^ ; 



Cn =1^9= 2860kgf/cm 2 . 



The torsional moment of inertia is 

n-D* 



W 



a = ~z = t~t* = 086 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

w= i!±M£ (l _o. 8 *> 

1fi V / 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

o 2 2 2 



_2 

Urn °n 



' an IV V 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



/J g *" 3 CT ' = 244^ 



= 361120 kgf-cm = 3611 kgf m. 
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Then the stress arising from this torque is 



Q = 



M 3611 



= 40573kgf . 



Dj 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 1 00 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S CO n between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim a a 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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